Introduction
Chronic kidney disease (CKD is one of the leading causes of death and an emerging global public health problem. Multiple risk factors such as diabetes, hypertension, hyperlipidaemia and smoking play an important role in the progression of CKD (1) . There are 15.4 million diagnosed CKD patients in the United Kingdom. In England, by the year 2025, nearly 42% rise in the population aged 65 or above, is expected to raise the population with at least one chronic condition by approximately 3 to 18 million (2) . In the United States, 339 new cases of end-stage renal disease (ESRD) were reported per one million people in 2004. The total expenditure incurred on ESRD was 18.5 billion USD, out of which 16.3 billion dollars were spent exclusively on dialysis. For every patient, the cost of dialysis was reported to be USD 66,650 per year (3) . An improved understanding of the implications of CKD will help in its prevention by supporting the behavioral and lifestyle changes. Therefore, CKD poses healthcare burden, not only in terms of finances but also in terms of health care personnel (2) (3) (4) . The use of renal replacement therapy either by dialysis or transplantation has become more common with the increased diagnosis of ESRD. Kidney transplantation promises an improved quality of life in comparison to dialysis and is thus a preferred treatment option (4) . But the shortage of kidney transplant is well recognized globally. Treating established renal failure (ERF), a relatively rare condition, through dialysis or transplantation is an expensive option (1) (2) (3) (4) (5) . In the United Kingdom, the number of patients undergoing renal replacement therapy (RRT) is increasing rapidly and is estimated to cost more than 2% of the total National Health Service (NHS) budget (2) . Therefore, health education and utilization of primary health care services are essential preventive measures to modify a risk factor (1) (2) (3) (4) . The late referral of ESRD patients to a nephrologist leads to the poor prognosis and clinical outcomes, besides the high cost of treatment. The service needs to be more patient-oriented, giving people various choices for their disease management. Patients opting for self-care at home must be presented with various options, including the provision for hemodialysis at home, as recommended by the National Institute for Health and Clinical Excellence (2) . Besides addressing the need for varied services in detecting CKD, more attention should be given to recognition and management of acute kidney injury at the primary health care level. Innovative changes should be made through monitoring of the services in order to ensure that resources are being used to the best effect and that patients get the best outcome. This research is aimed at identifying and systematically reviewing evaluated studies on strategies for controlling the CKD prevalence. The issues addressed in this review include causes of increase in the prevalence of CKD every year, recognizing barriers for successful CKD care at the primary health care level, and to determine why governmental preventive strategies or policies are failing to control CKD, and finally to draw conclusions about the effectiveness of the interventions available to reduce the prevalence of CKD.
Methodology for systematic review Criteria for inclusion and exclusion of research articles
The articles included in this study were original publications of randomized controlled trials, cohort or case-control studies, both qualitative and quantitative, where the primary aim of the study was to 1) either diagnose CKD or determine the risk factors of CKD or study the long-term effects of CKD; 2) evaluate governmental plans for renal services and strategies to reduce the CKD risk factors like hypertension, diabetes mellitus and their prevalence in society; 3) review primary health care services involving different interventions like education and training; and 4) assess studies published in English. Studies published from 2000-2010 were considered and the duplicate studies performed on the same set of patients were excluded. Studies from developing and under-developed countries were excluded due to the paucity of literature. The articles related to ESRD care were also excluded as our research was focused on the primary renal health care.
Types of participants
The participants involved in studies were patients exhibiting stages 2-5 of the CKD and its associated comorbidities such as cardiovascular diseases, hypertension and patients on renal replacement therapy. Also, renal health care personnel such as doctors, pharmacists, nurses, nutritionists and technical supporters were involved as they strongly influenced CKD treatment strategies. The CKD patients involved in the studies were considered regardless of their race or ethnicity.
Types of intervention
We evaluated different types of intervention strategies to reduce the risk factors for the CKD prevalence at the primary health care level. These included better education and training of nurses for fluid management, vascular access and nutrition in dialysis patients; multi-disciplinary care conferences for doctors; blind audit of staff performance; an early referral of patients to nephrologists; and early detection of CKD through improved diagnostic services. Other effective interventions could be procedural, such as implementation of polices in a facility; attitudinal, such as staff morale; personal, such as staff communication; structural, such as the layout of facilities; and belieforiented, such as belief in the role of the facilities-based health maintenance. All these services must be included at the primary health care level, for better outcomes in CKD patients.
Search methods for identification of studies
Electronic databases such as Medline/PubMed, BMJ journals, CINAHL and Cochrane Collaboration were searched extensively using MeSH terms such as 'chronic kidney diseases' , 'renal transplantation' , 'complications' , 'health care services' , 'acute renal failure' , along with the other terms such as prognosis, mortality, outcomes and diagnosis. Data from the Department of Health (DOH) and the National Health Services (NHS), especially different governmental policies regarding the services for kidney patients, were accessed in collaboration with the library staff at the University of Bedfordshire. Overall, 10 studies involving 13 trials were selected for this review. On searching Medline and CINAHL, 584citations were obtained, out of which only 509 were left after adjusting for duplicates. Of these, 479 studies did not meet the exclusion criteria and were excluded. Three additional studies were discarded as their full texts were unavailable or they could not be reasonably translated into English. The full texts of the remaining 27 citations were carefully examined, out of which only five studies meeting the inclusion criteria were included in the systematic review. Additional five studies meeting the inclusion criteria were identified by checking the references cited in these papers. No unpublished relevant studies were included in the review ( Figure 1 ).
Assessment of the selected articles
AMSTAR(A MeaSurement Tool to Assess systematic Reviews), was used to assess the methodological quality of the articles selected for this study. All ten articles selected for the final review were found to comply with all the eleven criteria mentioned in the AMSTAR checklist (Table 1) .
Data extraction
The data extraction sheet (Appendix 1), study design, methodology, findings, discussion and the conclusions were refined accordingly. First, an author extracted the data from included studies, and then the other author evaluated it thoroughly. All discrepancies were resolved through consensus.
Data generation
This systematic review involves studies with various study designs, methodologies and findings. Each research work was thoroughly reviewed and a summary was prepared.
The full-text article of each potentially relevant citation was retrieved and independently evaluated. In duplicate studies involving the same set of patients, the study with the larger set of patients was included. Any discrepancies were sorted out through consensus (Table 2) .
Results
The results of the review have been grouped into various categories (Table 3) . Seven studies categorized as personal involved lack of education, awareness and exercise, and old age, which were considered as the most common barriers (5) (6) (7) (8) (9) (10) . This is also consistent with other findings which revealed that CKD is more prevalent in males and ethnic minorities (11, 12) . The second most popular category was procedural, which Junaid Nazar CM et al. included five studies showing lack of training of medical professionals such as doctors, nurses, primary health care physicians and highlights the need for re-designing of better diagnostic tools for early detection of CKD (5, 9, 13, 14) . All these factors lead to the late detection or the late referral of CKD patients to the nephrologists, ensuing severe consequences (6, 11) . Environmental barriers included heavy workload on health care professionals who lack time to counsel patients on multiple aspects of CKD and associated risk factors (15). Odden et al. suggested that CKD patients with coronary artery disease have a poor quality of life due to constant depression and stress (7) . Attitudinal barriers include lack of communication between the primary health care physicians and patients belonging to ethnic minorities. Such patients are less educated and unaware about the treatment strategies, causing the poor prognosis of CKD (6) . The lack of staff morale and communication among the dialysis team members also acts as an important attitudinal barrier (5). Pharmacological dependency acts as a biological barrier. Clinical pharmacy services can help in risk factor management and systematic medication reviews of potential drug-drug interactions (16) . Lack of documentation by primary and subspecialty care providers results in the poor diagnosis of patients (13) . Structural barriers include improper layout of facilities in the dialysis centers and internal nephrology wards with a wide variation in services. Owing to its associated co-morbidities, the CKD management is quite complex. Therefore, a multi-disciplinary team involving nutritionists, pharmacists, technicians, primary health care physicians, and vascular access surgeons must be available in all wards (5, 16) .
Discussion Findings
This systematic review consolidates findings from 10 different research articles, involving diverse methodologies selected from the USA, Canada, UK, and other European countries. Evidently, the barriers at the primary health care level include lack of communication between the physicians and patients; lack of awareness, education and training of nurses; and the heavy workload on nephrologists. Other barriers include late referrals to the nephrologists by general physicians; the late diagnosis of CKD; need for re-designing routine screening strategies; old age and the poor quality of life in patients belonging to ethnic minorities; and associated multiple co-morbidities. The government has initiated various programs, such as ABLE (A Better Life through Education and Empowerment), to raise the awareness of CKD. Chronic renal failure (CRF), an irreversible condition, when becomes established leads to an end-stage renal disease (ESRD), for which the ultimate treatment is dialysis or transplantation of a kidney (2).
Limitations of the Study
This systematic review had certain limitations. Firstly, eligibility was limited to English language articles, articles published after 2000, and to studies conducted only in the developed countries. Secondly, the majority of the studies identified barriers associated with the primary health care level, preventing us to determine the factors associated with health hazards such as organ transplantation, delayed grafting, issues related with ESRD patients. Therefore, more research is needed to address these issues in future. Also, the intervention of secondary or tertiary health care levels was not considered for the control of CKD. 
Conclusion
This systematic review identified a wide range of barriers related to patients and health system involved in controlling the prevalence of CKD at the primary health care level. Lack of training and education of the primary health care is an important barrier for CKD care. Doctors must be educated about how to diagnose the CKD and how to write the prescription properly so that they are able to refer patients early to nephrologists for better treatment and prognosis. The standards or layout of the facilities in all the nephrology wards must be same. A multidisciplinary care team including doctors, surgeons, nurses, nutritionists and technicians is essential for the complex management of CKD due to associated co-morbidities such as diabetes, cardiovascular diseases, hypertension, etc. The knowledge and awareness about CKD management is lacking. Therefore, educational intervention for the patients is essential. Also, the complexity of pharmaceutical management of CKD necessitates proper medication of the patients, especially those undergoing dialysis. The CKD patients who are old and belong to ethnic minorities are less educated and, therefore, unable to communicate with primary health care physicians, which in turn leads to their late referral to nephrologists. Further research is needed in exploring several strategies for preventing the risk factors associated with CKD care at the primary health care level.
Recommendations
The combinations of strategies for controlling CKD at the primary health care level among diabetic and ESRD patients need to be monitored continuously and redesigned for better results. Associated co-morbidities and major risk factors make the medical care of CKD-patients quite complex (3, 6) . The main consequence of CKD is not only the progression to dialysis or ESRD but also an increased risk of heart diseases, particularly in cases of diabetes and hyperlipidaemia (7) . Thus, the evaluation of all these risk factors is essential for successful CKD management. Moreover, the prevalence of CKD in the ethnic minorities necessitates their education using strategic means, such as during an election campaign when new policies are implemented (5) . The patients with stage-3 CKD have significant renal impairment and poorly recognized renal failure, while the patients with stage-4 and stage-5 CKD exhibit renal anemia and osteodystrophy. At these stages, educating patients definitely plays an important role in their preparedness for the renal replacement therapy (7). A wide variation in the prevalence of the treated ESRD in the developed countries has led to a decrease in patients on renal replacement therapy and it is assumed that some patients are never identified or referred to nephrologists (13) . Therefore, reporting or documentation of such patients should be introduced as soon as possible. Furthermore, the focus of the primary care targets should not be limited just to the recognition and treatment of CKD but also to monitoring of the renal functions such as relative effects of delayed dialysis. The steps must be taken to identify patients who need early dialysis to prevent complications of CKD and cardiovascular deaths. Besides the relaxation of selection criteria for dialysis, the rising prevalence of diabetes and changing population also influence the true incidence of CKD. Despite of the fact, the evidence-based referral and management guidelines have been produced by the Renal Association and the Royal College of Physicians of London (2), which if followed properly, will help reduce the incidence of preventable mortalities from CKD. Overall, the review proposes that different types of interventions can be applied as strategies for controlling CKD prevalence at the primary health care level. To reduce the barriers and increase the efficacy of the services at a facility, highly trained staff and frequency of dialysis physician visits must be increased. Conferences must be held regularly to educate the nurses and doctors. Highly skilled and experienced staff must be arranged to deal with the patients suffering from the established renal failure and patients must have their regular check-up and follow-ups.
